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SUMMARY 
Lessons learned for composite structures are presented in three technology areas: 
materials, manufacturing and design. In addition, future challenges for composite 
structures are presented. 
Composite materials have long gestation periods from the developmental stage to 
fully matured production status. Many examples exist of unsuccessful attempts to 
accelerate this gestation period. Experience has shown that technology transition of a 
new material system to fully matured production status is time consuming, involves risk, 
is expensive and should not be undertaken lightly. The future challenges for composite 
materials require an intensification of the science based approach to material 
development, extension of the vendor/customer interaction process to include all 
engineering disciplines of the end user, reduced material costs because they are a 
significant factor in overall part cost and improved batch-to-batch pre-preg physical 
property control. 
Historical manufacturing lessons learned are presented using current in-service 
production structure as examples. Most producibility problems for these structures can be 
traced to their sequential engineering design. This caused an excessive emphasis on 
design-to-weight and schedule at the expense of design-to-cost. This resulted in 
expensive performance originated designs, which required costly tooling and led to 
non-producible parts. Historically these problems have been allowed to persist throughout 
the production run. The current/future approach for the production of affordable 
composite structures mandates concurrent engineering design where equal emphasis is 
placed on product and process design. Design for simplified assembly is also 
emphasized, since assembly costs account for a major portion of total airframe costs. 
The fututre challenge for composite manufacturing is, therefore, to utilize concurrent 
engineering in conjunction with automated manufacturing techniques to build affordable 
composite structures. 
Composite design experience has shown that significant weight savings have been 
achieved, outstanding fatigue and corrosion resistance have been demonstrated, and 
in-service performance has been very successful. Currently no structural design show 
stoppers exist for composite structures. A major lesson learned is that the full scale 
static test is the key test for composites, since it is the primary structural "hot spot" 
indicator. The major durability issue is supportability of thin skinned structure. Impact 
damage has been identified as the most significant issue for the damage tolerance control 
of composite structures. However, delaminations induced during assembly operations have 
demonstrated a significant nuisance value. 
The future challenges for composite structures are threefold. Firstly, composite 
airframe weight fraction should increase to 60%. At the same time, the cost of 
composite structures must be reduced by 50% to attain the goal of affordability. To 
support these challenges it is essential to develop lower cost materials and processes. 
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